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Purpose: To produce an Fe-Ni alloy thin sheet for a color picture 
tube excellent in blackening treatability, in an Fe-Ni alloy strip 
having a sheet thickness equal to that of a flat mask for producing a 
shadow mask, by prescribing the contents of Ni and Sn and the 
surface roughness. 

Constitution: In an Fe-Ni alloy strip having a compsn. contg., by 
weight 30 to 45% Ni, and in which the content of Sn as impurities is 
regulated to ?0.10% and having a sheet thickness substantially 
equal to that of a flat mask or an aperture grill used for producing a 
shadow mask, its surface roughness is prescribed in such a manner 
that the center line average roughness (Ra) is regulated to 0 3 to 
0.9pm, the average distance (Sm) of the ruggedness of a cross- 
sectiona curve to 40 to 240pm, skewness (RsK) which is the bias 
index in the height direction of a roughness curve to -50 to +1 3 and 
the center line valley depth (Rv) of the roughness curve to 0 7 to 
3 oprrt. Thus the alloy thin sheet for a color picture tube excellent in 
blacking treatability and capable of forming a blackened film in a 
short time can be obtd. 
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(54) &immmzmtliZjl7-&m?mF e-K Fe-Nl-C 

(57) C^*5] 

^Sfc#*U^*K^liFe-Ni-fojfte&fWK£ii 

[*fj&3 Ni : 30— 45wt%4fclSNi : 27~~33wt%£: Co : 
3 ~~8wt U ^fiWRjfc LTOSn#^r*£0. lOw 

t.%HTtWi.feFe-Ni»4fcliFe-Ni-(MR^Tft 
0, +«* 1 P&H3<Ra)# 0.3~0.9 *ci , BrBffliSSUH 

"5fgiU*jL-*.X<Rsk> #-0.5 — +1.3, 
4^IT&i£$<Rv)#0.7 ~3.0 jurn tMMLtzhcO. £ 



( 

1 

[»#3S1 ] ' Ni : 30-45wt.3iSr#*-ri»Fe-Ni 
TifeoT. ^SsB^t LT<OSn^*Sr0.10wt.%JilTJ: 

tetesw-sKrv - ^ y *«±ewt* 

#\ 0.3 -0.9 jum. KBBiiiittPaa^F^ffillR (Sm) 
40-240 junu ffl$|IM*tt«3#flfc*Ht4tf'W9 
ffiWC*****-*-* (Rsk) -0.5-+1.3 
«Sl»tta<W:*#*3 (Rv) #0.7 -3.0 um 

!fflFe-Ni 

[fS*JS2 ] Ni : 27-33wt.%i>±lA'Co : 3 — 8wt.Z ft 
■t-^-rSFe-Ni-Co^-^-C^'J-C. ^fflkb LT0)Sn* 

(Ra) 0.3 -0.9 junu KfffflttiaM£!iO 
^pyaBH ( Sm) rt\ 40-240 jum. ffiSftlSl«SS^r 

-0.5— +1.3 

ffl$lft*W>«f»'Mft#«S3 (Rv) #0.7 -3.0 u m 

[1**313] Ni : 30- 45wt. Xft-fif^iFe-Ni 3v£ 
ttftot, TOfiftfc LTcOSn-grWiSrO.lOwt.mrt 

-^y /Ko»ttefiw-*»r^-^r - ^ u Ji<bnm±. 

(Ra ) 0-3 -0.9 *tm, BiffiftiKDfldh^^^ll 
(Sm) 40-240 jtznu fflSflUc^^ftGfclt 

*fc#9«>>iWl , C**?/l'hi'.* (Rk r) #2.0 -8. 

0 , fflSlflrt(W>4"t«®»$ (Rv) tf0.7~-3.0jum 

[ff^4 ] Ni : 27— 33wt. %*> J;tfCo : 3 — 8wt. 
ft-^W-fSFe-Ni-Co^^T^^T, TOCftfc LTWSn 
#**£0.10wt.mTfcU **O*0te£«tf>lKfiWi7 



2) *fHH*7-2 3 344 3 

2 

^t'lST^fflS (Ra) #\ 0.3 -0.9 jum, Bf 
fflftUDflflO^^Pi (Sm) #. 40-240 ^m. i? 

(Rk r ) #2.0 -8.0 , fi3|Hl»0#'C*«»3 (R 
v) #0.7— 3.0jum 

X'fo %Z-b &&ffll b~th WAtWM&lzf&titi iJ J —^M. 
fffiFe-Ni -Go%&&mWL„ 
10 im$1%5] Ni : 30-45wt.££-i-Wn>Fe-Ni 

^eiiifct-c^sn^^riso.iowt.mTfc 

-^y^ftH-fb^a-rsx^ft-grtfT^-^A—^y^ 

0. -€-^®<03t?KjS ( J I SZ8741, 20Jgfi®7ftR) 

#40-200 vh&zbzwt&b^zmitmmmzmtitz 

20 [H*JS6 ] Ni : 27-33wt.%, Co : 3 - 8wt.X Ztt 
SrO.lOwt.XlMTi: -t^&AWOttUiCli^^-y 

•/ b 2£ii7^-^-^y^£H^*»~&X 

eft-^-tf r^^-^ ^ - r y ;uoM»cffi-r s isr 
v-?V)VbmM±mmx'fo o » -e^*®^iis ( j 

I SZ8741. 20«Hffi3t^) tf'40-200 X'h$>c\b*m 
WLb "t iHftSflatttfthX:* -Co^ 

30 

[000 1] 

Fe-Ni ^^tJj;l>Te-Ni-Co^ife^0. 
[0002] 

40 30— 45wt. %tf5Nift*1M-ftFe-Ni jR^AtfttfflSitT 
iOFe-Ni jfi^Wi. y^h'^7X?fflffll:fc 

Fe-Ni 3R#AfcJ:o"r«Mia!Slttt=«i.3C:*9-« 

Fe-Ni ^^GJ; ^trA 1 -^- 

7"y ofc«^-ct» . «^ f-Aicj; titm&ssa 

50 tf^r< , Hffl±i 0flWi«:ttlfeW*S^* - k t=* 



(3) 



#gfl J F7-2 3 344 3 



[0003] ±MlUz* 5-«Wffffl^AfWE«. M 

®. Tszxmzx^xmikztiz. m-h^Mmmmttz 

[0004] ±i* Lfc i •) CiBaStlfe* 5>-'2&«ffl 

-A<oam (eat. mc r 7Lj fcv^a ) <iu 

r 757m^j kn3> . 
5 v h -e* ? * . ~? 5 "7 vm<nWmz& o X o \,z®mW 

x. -e<^*ffi±Kiwi«£Jrr. r^-f-*- 

[0 0 0 5] L^Ut**^ £iO±d&f£*<7)Fe-Ni % 
WtSMtWlP*fc:«l«S*L*IWfcil (JUT, »ftlRi:» 
TV**. 

[0006] (DWH!re60-1940»^*8fc:i4. Fe-Ni 5fc 

t. r 5tifi^®j fc^a) . 

[0007] -199384#fi«W4s Fe-Ni % 

aiKrliflaaJlfcfr (*^*400 -800 °C) tun 
d<7)^fr^^&a«0^. -f&*>*>;SJ&400 -80 

o °c nmtiwmt® °ca±izx «3»«t a t-f * t<o 

T*4 (JUT. rjfefjfttB®j ki^) . 
[0008] ®#^®61- 42838 ^(RfcUi, Fe-Ni % 
>f VA— ^ttJV^"CMn^0.8 — io%8$5!raU ^-fts? 
ftJt£Fe, Ni. Mn, 0*»63r*.Xtf *>l4tt6i:'?"* 

rjfcffSE*B«j fcv^) . 

[0009] 50 



j: o -c , m&&fi&r 1 1 ^-fc* ft 
[ooio] jfeffa«®iix «»3&»o%ircOTttt<oj* 

ccoesri-ctufe^WLt^-fc^^-f . fttifc» 

[0011] 3fc1ftt«®»±. Jftft-WKMn *0.8 -10% 

iaxg^o^MT^SI^kJi^M^ix. x-yf-y 

[00 1 23 KWi. 9S&073*?yV*-*i'-'Cf)£. 

WitfflfBEftfieEttfffi't'liSOO -700 "ClTlO^XhO^ 
S^Jnx. 550 -750 "CT'10*JU±^MfflS:Jfet-fcV^ 
9, X5tffSffl®t'{4. 450 'CT180 rain, 
550 T100 min, 600 °CX60m i nk^oWm&ti&t 
hcr>X't>r>X. MfWMOXM. 620 1CT30min^ 
ommZM-ti>CDX"fo t ). **«fcli500 iCJSLh-CfclO 
m i nULh. 450 °CTi4l80 mini:. jWiak^Ht* 

[00133 mm. -f7*;> t gx-*-'e<7>mdwm 

£rs®m®&nt>ti%<%&t\ l ^tzfflmi>GLx^ 
fc. 

[00143 

[00 1 53 ( 1 ) Ni : 30— 45Ht.Z£-fr1tt~S Fe-Ni ^ 
SL<(4Ni : 27— 33wt.%fc itfCo : 3 — 8wt.% 5r 
^■*-fSFe-Ni-Co^^T'S»->T. TM*?li: LTOSnS: 
0.10wt.%irFb A^-5-cO-^^Ct5ftl»KJJ«47 7 



(4) 
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f - -v* - 7 u isrv * y ^ t m 

$ (Ra) #. 0.3 -0.9 wm. KfrffifftlSilHICiO^fi 
HF (Sin) #\ 40-240 um. mZM&WBSZimtZiS 

it^^mmmx-h^x^^-^x (Rsk)^ -o.5 

— +1.3 

mz&mcr>*<m&m (r v > #0.7 -3.0 um 

<ffflFe-Niy& *> L < {iFe-Ni-Co^^-^jf^,, 
I00 16J =SrtJ, ±Et*iJt*Ra. Rsk, Sm, * 

Rsk =^j/I Z J P(z)dz 



10 



[00 17] 

fc^L L :S0Sgfis. f (x) 
^0018]Rski:{i, 

»3*flW>JtW9 com^^vk-ti^co 
Xh 0 . TEoagSfc J: 9 «*> 3 *i4 . 

[001 9] 

[»2] 



f(x) 2 d x 



it 



J.-Z P( Z )dz j±Sffl«-^||,fi[03^*->>>4r^ 0 



_[0020]Sm£ii, S*«$|*l{;fe(t^Sffl$S- 

[00 2 1 ] 
[*3] 

Sm _ Sml + Sm2 + • • • • +Smn 
n 

[0022] Rvtii, ym^Lxmzwkn® 

[0023] ( 2 ) Ni : 30-45wt. ^^fSFe-Ni 
^L<J2Ni : 27~33wt.%fc'J:t>'Cb : 3 -8wt.% 
5Fe-Ni-Co^^T£>oT, TOGAfc LT<7)Sn 
fcO.lOwt.ZOTi: U J^*<7)££flte)lKJWi:75 v h 



30 



a) #0.3 -0.9 jum, ffifaftiUGfleiCO^raPra ( S 
m) #40-240 urn, ftZHMmtZljlittZtSlf&btf 
9cDf§gT'£)&?;^^ (Rkr) #2.0 —8.0 , H 
$HUtA^<C4S#aE$ (Rv) #0.7 -3.0 jum 

tWFe-Ni %i>L<iZFe-M-Co^&Bm. 
[0 024] Rkr tli. ^milZttLXnmZlBimn 

[0025] 
[»4] 



1 /» oo 
**r = I 



[0026] ( 3 ) Ni : 30-45wt.%£#:frt£Fe-Ni ^ 
£L<liNi : Z7-33wt.2#JJ:VC6 : 3 -8wt.X £ 
^•f§Fe-N-Co^^T'S>-3T. LT<7)Sn£ 
O.lOwt.EOTiiU #0, f^&^fii^fi^.yh 

7 ^ y/n&jnuaia-j- sxgj #tf 77*-*-+ * so 



★ - ^ y ;uco mm. t a m r^- + * - 7 y ^ ^ ng_t 

m&Z'h*) . *0>3ffl(V/ffl& ( J I SZ8741, 20^ 

mm*) #40-200 -c&i>z.b*ttmft**r9-&aL 

IffiFe-Ni ^ L < iSFe-Ni -Co^« 
[0027] 

[ftffl] ±8EUfcJt 3«r*«W+«> ( 1 ) Coptic 



7 

BfjeKHrttclBM-4 £ t fc i 0 , JRrttfSJfflfcWWi., 

[00 28] f¥i£-r£fc. ffl!*J:9«K .fcOflKMEfl:, 
»,ifflg(Ra), (Rsk), (Sm)Sr3fS^ 
iYM&J* 7 £ JWKJ L „ ifc (Rv) £J5r5gO&ffli:-f£ 

i t iz i >omm?>mmm$: m#>h z t \,zx o j^^o 
itig5r Gi-&mitm<7)B&$:nffit?& z buret -s. 

[0029] Znmite. J^Lfcttfitea^VvCSrS 
fL^t^oT. £<0||HJto#7-gt£t?fflFe-Ni ^ 

[0030] *§£HjjJ4 x # ?-9flOT8?>ffi!yB3Bg& 

v^n^#*tf)KIB{i, Fe-Ni 
£&oTii30~45wt. %OiEffl|*|T'ib 0 , tot, — >y 
^P#W4£30— 45wt. %<7)Kfflf*lk:|&jg-3 v <.#*e£> 

^$It£«T£-£f#.g>#lfc UWi*i35~37wt. %xtb 

*?£U>NiSt435.5~36.5wt. 4^. 3.0wt. 

Co&^r&lZ&^Xli. ->y^/I^-W*?:27— 33wt. %. 

[0031] *^HBT'aWi:-rsil^attc7)|6]±(i. 
TfESn^i, (Ra), (Rsk), (Sm)<7)iSlE 
-fWCfc o T ill. . Snti^^lC^ \, ^Xii , \%wm 

*JV^TI±*Wfif5c*T** . Sn-£W*#0. lOwt. jig* 

* t . ^mxmm-tmit^mmm^ti^tiib, 

Sn^iSrO.lOwt.mT^tJt. (Ra) ii. 0.3 urn 

*ffix$>&t. mttmom&mtgtt.L. -#0.9 vm 

(Ra) £>$gffl£0.3 -0.9 jzmfc&bfc. 
[0032] (Rsk) li-0. 5*)HT'£> * bMUKtnm 



(5) #0877-2 3 3 44 3 

8 

(Rsk) £-0.5~+1.3fc jgAfc. 
[0033] ( S m ) Ji40/x m*»Sf £: JRlftlKo A 5* 
4*qr t < Sr 0 . -^240 ^ m * jHi 4 fc HftUcDHfe 

*#t*«MfcftW»4>#l.* (Sm) £40-240;itmi:5£ 

[00 34] ±ie<&J:3fc, SnfctfJt (Ra), (R 
s k ) , it/ ( Sm ) cdMIEMzX OJSW^M&K 

tz\rr^-i~*—7'v )vx\±, &&mm.<?)9timBmzMk 

[003 5] (Rv) (4. 0.7 //m^i^ 4^«43.0 ju 

ix^mmmm^-t^mmajm^tih <rv> so.? 
—3.0 jLtmkjejMt. ioia^ (Rv) e^miE-itizx 

r. ttm&GLxis')* #c (Rv) w?7^-^t* 

[0036] ^rfc. *^HH(:tJ^-C(4, (Rv)<7)3SE 
-ffcCJOi-T. (Ra) , (Rsk) fcj;tX (Sm) <J0jS 

mn&ymiZWfflLX^-ttilf, *IH8T«Hf-* 
iJ, Sffll(Ra), (Rsk), (Rv)^±|EL 

[0037] ±iac7)J: 3sa*lBffl3l43t:^Afc i 4 
ifefea&ISIE8&^-*lfcfe:rrt'n-/i/£fflv^ <! fc (c J: 0^ 

v-)vx'fo->x. ztizm^xtt&izz&xj-'g®. 

[ 0 0 3 8 ] Srfc » *Wflfc «t * if 5-g«WfflFe-Ni 
*^4fc*Jtt*TW*7aRi: LT(4, fcfciOf. C : 0. 
OlOwt.% Jil h\ Mn: 0.70wt.m h\ C r : 3.0wt.% JH 
T, O : 0.0050wt.%JilT. S : 0.0050wt.%JilT, P : 0. 
OlOwt.5! £IT. N : 0.0030wt.%JiTF, A l : 0.050wt.% 
50 filT. S i : 0.30wt.XjaT, T i : O.lOwt.aaT. H : 



(6) 

9 

3.0ppiUITC*4£ fctfJff* U\ Cot43.0wt.%*m 
LT <fc V\ Ztlbn^manlMlZCoZmZ Fe-N 

[0039] 4fc, *W8*> ( 2 ) fcoVvCXfcKipi 

* *»r5&oKifirt izwmt 4 - k «k 0 . aWfcffiatt* 1 

4, 

^WffiJg (Ra) , (Rkr), (Sm) SBrSW 
WSftt-tZ £ k (c J: OH^fcK^lfiK***^ **-3JI 
fl«0>A5£fliMU fci (Rv) *JJr€w«Hk-t4 

ztiz^x. mim<oBm%wzw,#> 4 z 1 1 «t o «f 

[0041] *ft^4*5-5«Mrffl^fla!«Bft^* 

KMiStii. ¥*&8WKBffftW±IR«*. 5.0 xiO' 6 
/«C-C*> 4 . ffiKflMBSBffiftl* , HE£AS«<*=. 

(^fttt*«/£'t-v>-rt^fl"JiOKH»i, Fe-Ni 
*jWtti30~-45wt. %*)J8Hl*r?a4. fl!->T. 
/l^T*i4, 30~45wt. &<0«HflfclRS&* v *ST* 
4. $rJ3, £<a±d^i*#**>«ffll*J'?fc. 

SBfl«*fiT5*»*** t v«iJUi35~37wt. ztr 9 . 

UW*(435.5~36.5wt.rC£>4* 3.0wt.%;fcji 
«3A^ h £*Hrf-4*&fc . Fe-Ni -Co^ 

&£&lvCttNi : 27~33wt- % . Co : 3 ~8wt..%k-T4 
i k (c i 0 , $ 6 (cWifcSfelSSBBtt***^^* . 40 
[0042] #^-C*S*-4JiWfc«!att*>W 

liflftjafrtt. Sn*ir*]W>.l<*t.%fc«*.4 k , 

4£0.10wt.%IilTkL£. MIBLJt (Ra) (4. 0.3// 
m*arC**k. SMfcR^fcKtfaMfcU 0.9 
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1 0 

4 (Ra) <7)iEffl£0.3 -0.9 //mk5&£>£. 
[0043] ifc. ±IE (Rkr ) 14. 2.0 *»?&4 
k. M£OltfeJ£#£fl:U 8.0 £jg;L4k. 

ft^^*^4M4fcBto 1 »&*».* (Rkr) £2.0 
-8.0 fcje*>fc. 

[0044] $ 4>fc, ( s ™ ) 1* , 40^tn.*}H^'kM-ft; 
|»OA5$6£a < *L<3r9. 240 ^m£*I*.4k 

mfz^&^^hmmffim^ith <sm) £4o- 

240 jumkSftfc. 
[0045] _UWtfn<« (Ra), (Rkrjfcii; 

( s m ) «jijEfl:fc: ± o -rmfl«^flieflW*«TJt 

k&D. 4^M^OA9^iWSiJ$ixSS**4^-r 

[0046] (Rv) (4. 0.7 jum^ctt. 4fc{43.0 // 

0.7-3.0 jumfcffitfxfc. ^^i^^ (Rv) OoHE-ft 
MLT^lPSrSoTfcD. ffl/z (Rv) 

[0047] JfirtJ. *«fflt:*JV^tt. (Rv)cOjU£ 
fttdWi-C, (Ra) , (Rkr ) , io,fc^ (Sm) CO 

(Ra) , (Rkr), <Rv)af±E 

[0048] ±IBc0ct a 5*BfllS»4*^4fc± 4 v^r 
^(C^ISE Hi" 4 HW> ?rffl v ^ ^nB£Effi"f 4 

Afci4*9-5MWffl3lS*f*ra&f4ii:fciO. * 

OEfe^5r5S« : 5: ! lfe^^TffiEni-4i;«0-e*4. «g 

^BEffit J: 0 K^^ttmffiWHiSfc-ft 
W4-ki4±kfCl^^b®»t£^-t^ Tl^Xfi 
««»«<o««*lft* \sim- 4 fc«>fc:tT i 5r*xh.T v> 
fca&s^ flHti8Satt*l*I±-r4fc«>t:^-vH , >^^«« 
4^{4r^-f-^-^ , J;U^4o*BM$^2rii«IK 

MUrr 4 i k l«RJ:44 > '> fc . 

[ 0 0 4 9 ] Jfirii, *5HHt ± * * 7-S^«fflFe-Ni 
) »&4fc*J»t4^«!»7aRk tT{4/cki.«4", C : 0.01 



1 1 

Owt.X MT, Mn : 0.70wt.%&T\ C r : 3.0wt.% JJl 
T, O : 0.0050wt.%i^T, S : 0.0050wt.ZJHT, P : 0. 
010wt.% JilT, N : 0.0030wt.%JiTF, A 1 : 0.050wt.% 
filT, Si : 0.30wt.%&T\ Ti : O.lOwt.X&T, H: 
3.0ppmtlTT^I.C:i:*W* Uv */cCo{i3.0wt.%^ 
TO#WL-T fc»ttfc»«**;l*H. *<:Fe-Ni-Co3R 

[ 0 0 5 0 3 § 4> fc+aMB+Oj ( 3 ) (COV%T5g(C|S 

mm** ? -%mm^±z%& <z t #-e# 4 . 
[005 1] mm-tzt. flaunt, .tofflawfl:, 

U ££tt|gfl£tOg!!ffitt¥£ffitf)4 i £ J: K>mW<V 

wfett-tz>mim?>&&LZ-5st&t-th z bwx-z 4 . 

[0052] ic7)^BJJ(i^ ±ML.Jt*nE^ScfUT^$ 

[ 0 0 5 3 ] **^;5r9-£§Mfffl<0>f 
4fc*>(c5*3*i4, W*WM^^±R«i, 5.0 

xio-6/tct**. «riaw3fifl!ft<*, tirieg&ff«E<?> 

3«WR«)*ff*afcr--y^^*#*tf5ttHli, Fe-Ni 

«WW»ifi KtHtS 4*f 4 U WJU435~37Wt.rc 
*0, W=tt£^¥*%*WKffRS: J: 9ffiT£-£3 4jg 
C#4LvWi*i35.5~36.5tt.ZTa4. ifc, 3. Out. 
Z*Ste>3-rt/I, h *&&th*fei> |rH§T£>4 . Fe-Ni-C 
o^-^{cfe*v>Tii, nA/H-£3 ~8wt.X , — y^vu 

^27-33wt. xco&mizTtz z t izj: 9¥*mv3t¥Jgflt 

[0054] *»WtZ*JV^T BWfc-f *»ffc«WMttfDrt 
±14. Sn^*2r0.10wt.mTt L, *»o3ti»?«*40~ 
200 ^WiBrtfcrjljEftKi^TaftSf^*. -^4 0, Sn 



< 7 ) »«¥7-2 3344 3 

1 2 

*. Sn**Jb6*0.10wt.XSr)Hi4i:, ^HUT'SH^ 

fcbfc. 4fc#iRift&«200 £j@;i4fc, JftfltftoK&g 

#200 OTTiMUf . MfURoH&Kii J:tlJ?&1Stt«£ 
ft*ifcU'W: , *-4 4. 3tiRfl»«4Q* 

10 &*i4. i*i4,oB8»*»^SflJ|OA5«*!&fiSr<, H 
<7)£EHi:LT, 40—200 fcj&tofc. 

[0055] ±=2?)#n< , jieiRKtfaEEftfc: j 0 , mil: 
bfflfflZiihm&lZ&Khfr-oXv^v^K ZcnXoZ 

tvxii. ■smmmm&mhz^ m&m.nmKtzmmtr 
20 [ o o 5 6 ] 4 fc , mitmcommmmcoft±^ mmm 

[ 0 0 5 7 ] JJE Lfc X o *&aB<0%fflmte*&&tzJ: 

■&A^H^v^^3)f*rsjEHW4ifcfcJ:"9s -e^M 
30 K«»*38flWr<E!5*fc:TE9i^-4fc<?5 , C*4. 

Z>Zbli±bLXl<i;xh®mi±(Viii}±. TUXmcrffi 

m$cr>$mmnz ft * fc»tff **>#it t ^ 
«^4 <r b \mm±&fr->tz» 

[ 0 0 5 8 ] $:ti s *«Wfci4*5-g««fflFe-Ni 
*&AtctJ»t4>l<»eft7c*4: LTti, fefcitf. c : 0. 
010wt.XJSlT, Mn : 0.70wt.^T. C r : 3.0wt.Z 
40 T, O : 0.0050wt.%]ilT. S : 0.0050wt.%Ji(T. P : 0. 
OlOwt.X filT. N : 0.0030wt.XfelT. A 1 : 0.050wt.% 
J&T, Si :0.30wt.^T. TiO.10wt.XUlT, H : 3. 
0pp^2lT<O«HrtT*4ikA»#4 LV\ Co(43.0wt.% 

-N i -Co^^tcfe i> Co Sr^V 4 . 

[0059] 

immmi ^fm^mim^^x^m ( 1 > izx 

h%>v>omw*?&b. mmmmizz-ixm tzott* 



#BB 3 P7-233443 



<HBl#ti*tK) 



A 
8 
C 
D 
E 
F 
G 
H 



Ni 

35.7 
35.9 
36.1 
35.1 
36.2 
32.0 
32.2 
31.8 



H 

(ppra) 

0.4 
0.8 
0.8 
1.8 
0.7 
L2 
0.9 
0.4 



Mn 

0.25 
0.34 
0.33 
0,25 
0.40 
0.50 
0. 18 
0.60 



Al 

0. 008 
0.021 
0. 010 

a on 

0.010 
0.012 
0.007 
0.008 



S) 

0.002 

0.02 

0.03 

0.04 

0.02 

0.01 

0.01 

0: 15 



Cr 


Tl 


0. 01 


<0.01 


0.04 


0. 01 


0.03 


0. 01 


0.01 


<0.01 


1.50 


<0.01 


0.01 


<0. 01 


0.04 


0.02 


0,02 


<0.0i 



0.0019 
0.0013 
0.0016 
0.0015 
0.0012 
0.0012 
0. 0021 
0. 0028 





Mo 


w 


Nb 


V 


Cu 


c 


Co 


A 
B 
C 
D 
E 
F 
G 
H 


<0.01 
0.03 
0.03 

<0.01 
0.03 

<0.01 
0.03 
0.03 


<0. 01 
0-02 
0.02 

<aoi 

0. 02 
<0.01 
0.02 
O.02 


<a oi 

0. 02 
0. 01 
<0. 01 
<0.01 

<a oi 

<0. 01 
<0. 01 


<0. 01 
0.02 
0.02 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 


<0.01 
0.05 
0.04 

<0.01 
0.10 
0.21 

<0.01 
0.20 


0. 0016 
0. 0035 
0.0032 
0. 0011 
0. 0030 
0. 0082 
0. 0015 
0. 0018 


0.001 
0.03 

a 002 

0.7 
5.3 
46 
5.3 



N 

a 0008 
a 0013 

0.0010 
0.0009 
0.0014 
0.0010 
0. 0017 
0. 0015 



B 



0.0001 

0.00005 

0.0001 

0.0001 

0. 0002 

O.OOOl 

0.0001 

0.0001 



[oo6i] ^^commMiccx^i^xn 
m mmmL*), mssm. seko 



MX&WM No.l 
[0062] 
[*2] 



0.001 
0.002 
0.001 
0.002 
0.005 
0.001 
0.004 
0.004 



0.0003 
0. 0011 
0. 0009 
0. 0007 
0. 0014 
0. 0008 
0. 0018 

a 0012 



Sn 

0.003 
0.005 
0.035 
0. 120 
0.010 
0.071 
0.085 
0.094 
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1 5 



1 6 







$ ffi ft SE 


mm 


2)0 




4)&<Z> 




No. 


Ra 
(urn) 


Sn 

(jum) 


Rsk 


Rv 
(#m) 


3)fS 




1 


1.05 


79 


+0.6 


1.2 


o 


o 


0. 52 


X 


c 


2 


. 0.24 


LOO 


+0.5 


1.6 


o 


A 


0. 46 


O 




3 


0.42 


250 


+0.6 


L6 




A 


0, 42 


o 


B 


4 


0. 38 


38 


0.0 


2.3 






0.50 


x 


5 


0.57 


147 


+ 1.4 


1.5 


o 


o 


0.49 


X 




6 


0.72 


120 


-0.6 


1.0 


o 


A 


0. 42 


o 


A 


7 


0. 66 


110 


+ 1. 1 


3. 1 


o 


o 


0.37 


o 




o 
o 


0.67 


107 


+ 1.2 


0.6 


o 


o 


0. 36 


o 


D 


9 


0.50 


123 


+0.9 


1.8 v 


A 


A 


0. 40 


A 


A 


1 0 


0. 43 


125 


+1.1 


1.5 


@ 


@ 


0.60 


@ 


B 


1 1 


0.63 


132 


+ 1.0 


1.7 


@ 




0. 57 


© 


"1 2 


0.74 


162 


+ 1.2 


2.4 






0. 63 






i 3 


0. 58 


. 104 


+0.8 


1.6 




© 


0. 61 


© 


C 


1 4 


0. 32 


16 


in o 
TV. u 


1 0 

J. u 


o 


@ 


0.59 




v A 


1 5 


0.63 


130- 


.+1.0 


1.4 


€> 


@ 


0. 61 




E 


1 € 


0.60 - 


129 


+1.1 


1.3 


@ 


<s> 


0.61 




P 


1 7 


0.63 


125 


0.0 


1.4 


@ 




0.62 




G 


1 8 


0.61 


130 


+ 1.0 


1,2 


@ 


© 


0.62 




H 


1 9 


0.62 


. 127 


+1.1 


1.4 




@ 


0.61 
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[0063] JifB^J: a l,zLXnt>ti?z&&&WWi2. 
fc"CT--;H^ y-UAffl&<7)&, 550 °CX8min 

^♦ISfiH-fblK^itx-r^ ii 0 180° flRMWf * L 

[0064] friBt^*2 tzTjkLtem&frwn^fr** 

3 ^BJ^Hrt^ffifflS^^ V > 4 tm No. 10 
[0065] £*lfc*fl/C, WB No.l , No. 4 , No. 

5 o^wji^ti-ea, (Ra) &*m8ate<o±i&i&*- 

hi>(7)^ (Sm) ^**^BHa^c7)TIS*Ji^tWs (Rsk) 

o.2 . No. 3 . No. 6 cT^g-ttti^ix-m. (Ra) 
j@;L.g>k<D. (Rsk) ##36W«£«OTR*»<Ot><0"e* 



40 



twaO, HMURwflPHtt. lift*. A9«4.«8«* 

[0066] Efc, No.7 , No.8 

-eft-eft (Rv) ##»DflB£tf>±IR£8i. TRB 

[0 06 7] iaebfcfci^fe^^J:^^ 

it^e-Ni -Co5fi^HR**»fe*i* - fcl#B*»-e 
[0068] *IMB ( 2 ) &AfW99dfe0IK:J: 

E , G~H<o«ai&Ji«te"tr. 4te-&AFtov^lic 

[0069] 
[*3] 



(10) ^f7-233443 



17 18 

(H0*1-ttwt.«) 





Nl 


H 


fcln 


Al 


Si 


Cr 


Ti 


0 


N 


B 


Sn 






(ppit) 




















A 


35.9 


0.8 


0.34 


0.021 


0.02 


0.04 


0.01 


0.0013 


0. 0013 


0.00005 


0.005 


B 


35.7 


0.4 


0.26 


0,008 


0.002 


0.01 


<0. 01 


0.0019 


0.0008 


0. 0001 


0.003 


C 


36,4 


1.0 


0.04 


0.010 


0.06 


0.02 


0.02 


0.0025 


0. 0015 


0. 0001 


0.052 


D 


36,2 


1.8 


0. 25 


0.011 


0.04 


0.01 


<0.01 


0.0015 


0.0009 


0. 0001 


0.120 


E 


32.0 


1.2 


0. 50 


0.012 


0.01 


0.01 


<0.01 


0.0012 


0.0010 


0.0001 


0.071 


F 


36.2 


0.7 


0. 40 


0. 010 


0.02 


1.50 


<0.01 


0. 0012 


0.0011 


0. 0002 


0.010 


G 


32.2 


0.9 


0. 18 


0.007 


0.01 


0.04 


0.02 


0.0021 


0.0017 


0. 0001 


0. 085 


H 


31.6 


0.9 


0.60 


0.008 


0. 15 


0.02 


<0.01 


0. 0028 


0.0015 


0.0001 


0.094 





P 


S 


Mo 


W 


Kb 


V 


Cu 


C 


Co 


A 


0.002 


0.0011 


0. 03 


0.02 


0.O2 


0. 02 


0.05 


0. 0035 


0.001 


B 


-0. 001 


0.0003 


<0.01 


<0.01 


<0.01 


<0.01 


<0.01 


0.0016 




C 


0.004 


0.0018 


0.02 


0.01 


0.01 


0. 01 


0.01 


0.0047 


0.01 


D 


0.002 


0. 0007 


<0.01 


<0.01 


<0.01 


<0. 01 


<0.01 


0.0011 


0.002 


E 


0.001 


Q. 0008 


<0.01 


<0.01 


<0.01 


<0.01 


0.21 


0.0082 


5.3 


F 


0.005 


0. 0014 


0. 03 


0.02 


<0.01 


<0.01 


0.10 


0,0030 


0.7 


G 


0.008 


0.0018 


0. 03 


0. 02 


<0. 01 


<0.01 


<0.01 


0.0015 


4.2 


H 


0.004 


0.0012 


0.03 


0.02 


<0. 01 


<0.01 


0.30 


0. 0019 


5.8 



H) tt^Aft?^ ■ftiftfmLXAvft U -1jCCX m<F>ft£Bm No.1 ~19£f#*:. 
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No. 


s w a st 




mm<o 






U Cum) 




Rkr 


Rv Cum) 




B 


1 

2 


1.02 
0. 24 


73 
108 


5.2 
5.0 


1.6 
1.5 


0 
0 


0 

A 


0. 51 
0.44 


A 

0 


A 


3 
4 
5 


0.51 
0.43 
0.55 


256 
39 
123 


4.4 
3.9 
8.3 


1.9 
2.1 
1.7 


0 
0 
0 


A 
O 
O 


0.42 
0.50 
0.51 


0 

X 
X 


C 


6 
7 
8 


0.68 
0.54 
0. 55 


132 
155 
100 


1.7 
4.7 
3.9 


1.2 
3.1 
0.6 


0 
0 
0 


A 
O 
O 


0.40 
0.35 
0.36 


0 
0 
0 


D 


9 


0. 52 


132 


4.0 


1.6 


A 


A 


0.41 


A 


A 


10 


0. 80 


20O 


6.8 


2.5 


@ 


© 


0.64 


@ 


B 


11 
12 


0. 60 
0.75 


134 
140 


5.5 
5.2 


1.4 
1.8 


© 
© 


© 
© 


0.60 
0.62 


@ 
@ 


C 


13 
14 


0.56 
0.32 


85 
72 


6.5 
3.1 


2.0 
1.0 


© 
© 


© 
© 


0.61 
0.60 


© 


A 


15 


0.60 


123 


5.0 


1.4 


© 


© 


0.61 


© 


E 


16 


0. 61 


131 


5.2 


1.7 


© 


© 


0. 62 


© 


F 


17 


0.60 


127 


5.2 


1.4 


© 


© 


0.62 


© 


G 


18 


0.62 


131 


5.6 


1.3 


© 


© 


0.62 


® 


H 


19 


0. 62 


135 


5.4 


1.6 


© 


© 


0.63 


© 
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3) 0 t LfcNWffi 

4) 9F«lfcl*E:@A7tS:U O-^SiX/ifttU xA5*9 



[0072] ±tz±sZLKJ: 0%&%<mWL*^v1'> 
7lz£*)77 yh^X7bLfzm. 7^? 2:810 °ClZX 
y°UXffi&cr>(?>*>^ 550 °CX8min <7)3kft 

izx mimmzn%^ti. B&ztvrzmmn® 

itx^k-t. a«^«tt(i:. mimntizT—yzte 
180 • ®mmif*Lxfrt>7—y°mitfL. f— r 



xx%^titzi&m&m&:^Lmmmm±mmmi k*5 

^XMitX*-flQ< Xlbh . 

[0073]g4C* Ltzmmfrt> B flt>fr& i o iz. * 

wn^fimnw&MttLx^httm No.io~i9co$. 

[0 0 74] ZtllZtfLX. tt¥A No.l , No.4 . No. 
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5 ff&mtttlftl, (Ra) ^#>B»£0>-tl8*«*- 
4t><0, (Sib) ##»BS£«TIR*»«>t>«0, (Rkr)^ 

[0075lifc,«flNo.2, No.3 „ No.6 <0*W 
te^tl-ftu (Ra) #*$^^0>TIR*ffl«><>«>* 
<s«) *qsfKffllS<7)Jil»tHi*fcw. < Rkr > **** 

[ 0 0 7 6 ] tffl No. 7 . No.8 W&ttti, **l 

*n (Rv) *i*j6BBaje<o±iR*rai*fc«>' tir*** 
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[ 0 0 7 7 ] JJE tfc t i^feWfe*** J: 3 t« 

UtFe-Ni - - k ^'S^ $ ^* • 

[0078] $ *(C*fWI ( 3 ) 

[0079] 
[*5] 

(H£lrttt*t*> 





tfi 


H(ppn) 


to 


Al 


Si 


Cr 


Ti 


0 


N 


Sn 


A 
6 
C 
D 
E 
F 
G 
H 


35.7 
36.4 
36.1 
36.2 
32.0 
36.2 
32.2 
31.8 


0.4 
1.0 
0.8 
1.8 
1.2 
0.7 
0.9 
0.4 


0. 26 
0.04 
0.33 
0.25 
0.50 
0. 40 
0.18 
0.60 


0.008 
0.010 
0.010 
0.011 
0.012 
0.010 
0.007 
0.008 


0. 002 
a 06 

ao3 
ao4 

0.01 
0.02 
0.01 
0.15 


0.01 
0.02 
0.03 
0.01 
0.01 
1.50 
0.04 
0.02 


<0.01 
0.02 
0.01 
<0.01 
<0.01 
<0.01 
0. 02 
<0. 01 


0. 0019 
0. 0025 
0. 0016 
0.0015 
0.0012 

a 0012 

0.0021 
0.0028 


0. 0008 
0. 0015 
0, 0010 
0. 0008 
0. 0010 
0.0014 
0.0017 
0.0015 


0.003 
0.052 
0.035 
0.120 
0.071 
0.010 
0.085 
0.094 




B 


P 


S 


Mo 


w 


Nb 


V 


Cu 


C 


Co 


A 
B 

C 
D 
E 
F 
G 
H 


0,0001 
0. 0001 
0. 0001 
0.0001 
0.0001 
0.0002 
0.0001 
0.0001 


0.001 
0.004 
0.001 
0.002 
0.001 
0.005 
0.008 
0.004 


0.0003 
0.0018 
0.0009 
O.00O7 
0. 0008 
0.0014 
0.0018 
0.0012 


<0.01 
0.O2 
0.03 
<0.01 
<0.01 
0.03 
0.03 
0.03 


<0.01 
0.01 
0.02 
<0.01 
<0.01 
0.02 
0.02 
0.02 


<0.01 
0.01 
0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 


<aoi 

0.01 
0.02 
<0.01 
<0.01 
<0.01 
<0.01 
<0. 01 


<0.01 
0.01 
O.04 

<0.01 
0.21 
0. 10 

<0.01 
0. 30 


0. 0016 
0.0047 
0.0032 
0.0011 
0.0082 
0.0030 
0.0015 
0.0019 


a oi 

0.03 

0.002 

5.3 

0.7 

4.2 

5.8 



-E, G~H) £ 
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*fc^Tt4flEW).10BiW-&A3i8t No.l ~13f»fc. 

550 'CX&nin n#Rr£XfBMSB&**r*^. 
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2 2 






ibvim (J i s 


®<t®v> 

1) 


2) 


2g 3) 


4) 


A 


1 


3 8 


o 


o 


0.58 


X 


B 


2 


2 10 


o 


X 


0.42 


O 


D 


3 


6 2 


A 


A 


0.39 


A 


A 


4 


1 5 0 


© 


© 


0, 64 


© 




5 


1 2 3 


© 


© 


0.62 


© 


C 


6 


7 5 




© 


0. 61 


© 




7 ' 


1 4 2 






0.84 


© 


B 


8 


1 0 8 




© 


0. 60 


© 


D 


9 


15 0 


© 


e 


0.63 


@ 


E 


10 


1 4 2 




© 


0.63 


© 


F 


11 


I 1 2 


© 




0.61 


© 


G 


12 


1 4 0 






0.61 


© 


H 


13 


I 3 5 




© 


0.64 


© 



[0082] $fetc^n^t>^coc^oH«^ .att^WWfctt^O. MMWt*««!B«fe 
[0083] iie^^b^^*^^^*^^ a 

**!PJOTrt<9*^*tf No.4~13 

[0084] . «fi No.l (iJJSR** 1 ** 

U\ 4fcWB No.2 \iffiW#**fm&i±R*K 



[0085] JJBLfck^**»6 B ^* , *J: 3fci, *ft 
[0086] 



